Sirtuin 7 in cell proliferation, stress and disease: Rise of the Seventh Sirtuin!
Sirtuin 7 is a member of the sirtuin family of proteins. Sirtuins were originally discovered in yeast for its role in prolonging replicative lifespan. Until recently SIRT7 happened to be the least studied sirtuin of the seven mammalian sirtuins. However, a number of recent breakthrough reports have provided significant clarity to SIRT7 biology. SIRT7 is now seen as a vital regulator of rRNA and protein synthesis for maintenance of normal cellular homeostasis. Proteins like p53, H3K18, PAF53, NPM1 and GABP-β1 are the known substrates for the deacetylase activity of SIRT7, thereby making it a key mediator of many cellular activities. Studies using in vitro based assays and also knockout mice have revealed a role of SIRT7 in certain disease pathologies as well. High expression of SIRT7 has been reported in few cancer types and is steadily propelling SIRT7 towards an oncogene status. The role of SIRT7 as a pro-survival adaptor molecule in conditions of cellular stress has recently emerged in view of the fact that SIRT7 can regulate molecules like HIF and IRE1α. Additionally, SIRT7 plays a key role in maintenance of the epigenome as it caused the deacetylation of histone (H3K18) and global proteomics studies have shown its interaction with many chromatin remodelling complexes such as B-WICH and other proteins. Lately, the role of SIRT7 in hepatic lipid metabolism has been debated. This review attempts to summarize these recent findings and present the role of SIRT7 as an important cellular regulator.